and Cu 2+ on the structure and nonlinear optical properties of bulk crystals was studied. Doping has no effect on the structure. Doping of Cu +2 inhibits nonlinear behavior of the substance, while Fe +3 doping of has less negative effect.
I. INTRODUCTION
Most of the solid-state investigations are made by using well-developed crystals. Due to lack of natural crystals or their non-availability in purified form, the growth of reasonably bigger crystals of greater purity and homogeneity has long been exercised the minds of research workers.
Importance of gel growth can be visualized by the fact that number of researchers have grown and are growing crystals of technological potential by this method at minimum cost. Growth of crystals by gel method is a promising technique for growing single crystals of substances, which are sparingly soluble in water and decompose before their melting point. The technique is quite interesting as it could be used to grow ionic, organic and metallic crystals at ambient temperature. Suppression of convection currents and control of nucleation are the two principal functions of the gel, which leads to the practical utility of the method [1] . Moreover, the method is simple and inexpensive [2] [3] [4] [5] .
Single methods for its growth are not applicable [7, 8] . These crystals were also doped with impurities such as Fe 3+ and Cu 2+ . Dopants were incorporated to study their effect on properties of the grown crystals.
The chemical reaction method is used to grow these crystals. The technique involves growing of single crystals by allowing the reaction of two solutions of soluble salts by diffusion through a gel with subsequent nucleation and the crystal growth, which continues due to the gradual precipitation of insoluble product. AR grade chemicals used for the growth of the crystals are Na 2 SiO 3 , CH 3 To study the effect of dopants on structural and nonlinear optical properties, an attempt has been made to include impurities during the growth of the crystals. Dopant solutions (either FeCl 3 or CuCl 2 ) having different concentrations and different amounts were either incorporated in gel or in supernatant. With the development of electronic devices, much attention has been paid towards the role of foreign particles as impurities in the crystallization process, particularly in semiconductor industries [9] and in industrial crystallization [10] . By doping, it is possible to grow crystals as per requirement and of specific physical properties. Many scientists have already reported the enrichment effect of dopants on crystals [11] . Colour of the colored crystals is due to the inclusion of small amount of impurities [12] .
III. RESULTS AND DISCUSSION
Growth of more perfect crystals occurs away from the gel interface, since the rate of diffusion of the feed solution becomes less and then steady. In the steady state of concentration gradient, growth rate becomes steady which favors well developed crystals. In that case, well developed prismatic (2 x 2 x 1.5 mm 
VI. CHARACTERIZATION
Doped and undoped crystals of barium iodate were characterized by XRD, FT-IR. Nonlinear optical properties were studied using SHG measurements. . This analysis shows that the crystal structure is monoclinic with a ≠ b ≠ c and  = γ = 90 0 ≠ β. The calculated values of a, b, c, and β are in good agreement with the reported values [13] . The calculated values of lattice parameters of undoped and doped crystals, and corresponding reported values are represented in Table 1 . 
A. X-Ray Diffraction
The X-ray diffractograms of gel grown undoped and doped barium iodate crystals were recorded using Miniflex model, Rigaku, Japan, X-ray diffractometer having wavelength (λ) of CuK radiation = 1.5418A 0 . The diffractograms manifest that impurities have been accepted
B. FT-IR Spectral Analysis
The FT-IR spectra of undoped and doped barium iodate crystals were scanned by using FT-IR spectrophotometer, Spectrum -2000, Perkin -Elmer model by placing sample KBr pellet in the sample beam in two ranges, 300 -710 cm -1 and 400 -4000 cm -1 . Fundamental frequencies of the pyramidal iodate ions as have been reported earlier by Nassau et al [14] , Dasent and Waddington [15] , Balicheva and Petrova [16] , Sanyal and Nag [17] , and Nyquist and Kagal [18] are in good agreement with the observed values. Table 2 represents the vibrational frequencies for the undoped and doped barium iodate crystals. 
C. Powder SHG Measurements
The selection of an efficient nonlinear material for growing a crystal among the wide varieties of available substances presents a problem. The search for new material has identified novel organic and inorganic systems of considerable potential and high performance [19] . Since the growth of single crystal of good optical quality is in most cases a long and difficult process. To overcome all these difficulties and to select the material for crystal growth, Powder second harmonic generation method was introduced by Kurtz and Perry [20] . It is valuable technique for rapid screening of potential second harmonic generating materials. It allows rapid evaluation of nonlinear optical property of the material under study in a form, which can be readily available in most of the cases. It gives an estimate magnitude of the effective nonlinear coefficient and gives information on phase matching condition for second harmonic generation..
In this technique, material in the powder form is irradiated with the intense laser beam and its second harmonic signal is compared with a known reference such as KDP powder.
Results of nonlinear coefficients represented in 
V. CONCLUSIONS
The following conclusions can be drawn from the above discussion.
 Gel technique can be successfully employed for the growth of barium iodate, monohydrate crystals.  Doping of impurities has no significant effect on morphology of crystals.  X-ray diffraction studies suggest that the grown crystals are barium iodate, monohydrate indeed. The calculated unit cell parameters and d values are in good agreement with the standard JCPDS data. There is a slight change in unit cell parameters due to doping but the overall structure remains unaffected. It has been observed that volume of unit cell increases in order of ionic radii of the dopant.  Fundamental infrared frequencies, observed in all iodate compounds in general, are also found in FT-IR analysis in present investigation, which confirms the iodate group of the grown crystals. Doping has no effect on the structure.
 Powder second harmonic generation technique has
proved the nonlinear nature of the substance. Value of nonlinear coefficient is determined. Doping of Cu +2 inhibits nonlinear behavior of the substance, while Fe +3 doping of has less negative effect.
